Abstract: This paper describes the design of a new, novel interference microscope system and presents images and data of live biological samples. Utilizing this technology enables the creation of phase image movies in real time so that dynamic motions and volumetric changes can be tracked. Phase values are converted to optical thickness data enabling volumetric, motion and morphological studies. Data from a number of different organisms will be presented highlighting examples of monitoring different biological processes and motions.
Overview
We have developed an innovative, highly flexible, dynamic 4D microscope system capable of creating 4-dimensional, quantitative, movies of live cells (see Figure 1 ). This optical system enables instantaneous video measurements of dynamic motions within and among live cells without the need for contrast agents. It is "label-free," vibration insensitive, and is capable of measuring biological objects over a field of view ranging from a few hundred micrometers to several millimeters, at harmless light levels throughout the visible and near infrared spectrum, and with time scales of fractions of seconds to days.
At the core of the instrument is a novel phase-measurement camera (PMC) enabling single-frame phase measurement utilizing a pixelated phase mask that exploits the polarization properties of light ( Figure 2) [1]. The system is based upon a polarization Linnik interference microscope with low temporal, and low spatial coherent illumination at a number of different wavelengths. More details will be given in the presentation. For more images, see Ref [2] . A sample time series is shown in Figure 3 . NTuB6.pdf
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